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A.P.J.van beurscn”, J,t4.vaN Ruitcnbeek”, W.A.Verhocf”, A.R.de VroomenO, J.L.SmiLh+,
fi.A.dc GrooL*, D.D.Kocllinfl+ and F.f4.Mucllcr”

\ ● kesei@, lnscitutc for Ftatcrials, Toernooivcld, 6525 ED Nijmeficn, The NeLhcr~ands ;
t Loa Alawa National Laborato~, LorI Alarms, Naw thrxico 07545, U.S.A. ;
● ArConnc National Laboratory, Argonne, Illinois 60439, U.S.A.

1. lNTROfN!CTIOS

Recently much inccresc has been given to itiner-
ant magnetism in cubic Laves phrificor C15 ❑ateri-
ala. Primarily this ~tcms from tkr discussion(1)
of the rclntionbhipofp-state pairing and ferro-
mRnctiam in ZrZn~ by Enz and Hatthias, and the
pOSbibiliLy of triplcc supcrconductivicy (~). The
most recent work in this field has facused (3) on
:he isoelectronic, isostructural tnaccrial Tif3c~,

n~ld the possibility that this material is mrta-

ma~nrLic (L), ThJL ‘ribcz i% C1OSF to Mom{. f~rnl of
mugnutic instnbilitv call hu infcrud indirectly
ircrm the pctikud naturv of it% density 0[ sLaLch

(5,6) near Lilt! icrmi levcl,buc alrio frocr LhC ota-

aervatlon 01 terruu~ncLism (7,R) in liBcp-xCux,

when x is greater than shout 0.15. In this paper
wc considcl u sin~lr cryst;ll of pwrc liLv~ in
fields lar~cr Chan 15 Icsla (T) nnd UL a Lwnpcr-

a Lure of l,3”K.

2. DhVA EXI’ER1?IE!:T

Tilt, matrri:ll u~l,d jn thu*v cxp.~riments hirs buvn
prepared by arc-multin~, lrorr LhI& m.llrrinl .1
single crysc.11 krtiin IIUM hcun srlrrtcd.~ilust, sizt,
Wilh ubc!uL 1.0;0.5;0,5 mm ilud wtl(wc nxiswas Ulrm}:
u [110] direction, A sc:rit.~ of I.UII( ptlLJll!~lilllllb

slluwcd Lilfll Lli{ burn pl(! w41> d txdlcrl,nt klll~lt,
rrysl;l] k-i [Ii c,nlv mln{)r in~lu:.loll,. . Tll(, l~v:; !.1,!,(-
LKil wl!r~, rucordcd u~lnl: nit. biIllll, uquipmt.nl ii:. lt~r

un L,arllt,r htuclv IJn ll~,lyrr\,sl;lllll)l “11’J,I,. [~1),

l)i!; L 1 I,(.I [)}\\’A- f rf.,~llrll~: j,,:. urr~. (,IIsI, rvrrl f ~.r nl,,nt,
tfiflvront o,irntncionx nt (irld!. l,lr~!r rhrn 1’ 1.
In crd,,r to irnprot(, Lhr fii~nnt t(l nt)i~i, rillio ClIU
nvcra}w was tMkr.n ovrr nrvi.rnl runk.

All obricrvcd Mfrcctra wrc nimil~r, Thr dc.min;lnl
Cotmmull lunLur4’ w~ls Iht, ull+rrvntion (,1 IWIH nciirly
Cf~Uill 1 fU1~UUlli”~ Ilt:ili. !l , hl,l).lt:ll L.(1 IIY il~lillll .’{10 ‘i ,

blrl’ct ~llUlh LJf L)ll:!,c, hpt,t’t I # hll:l(’!.11 t~~ 1[)” Il.,

IIIV (WI) plunt ari, hhtmfn III tI::,Is lli~. ,~u..,.rvrtl
f rL’(/tlUlh! it~h V.lrl(,d ~!~ dbL,llt )():. Uld :lm.hUl~td nli Il.

imdl vtilurh - lUO(~ .Ind /0(1[) “1 - n! [Illlj, “I,,t,ht,

Vllluwh 111s, tllv bMM(, n!. Lllt!h(, tll~~rrvi,d III 1111. pt.

iy~rvulailillu t’%pvrlmvl)t (y), ‘Illt) ~Mll]lLlld,,. 1,11

1111’ variwuk unglv:. (An I)t, inlo:i, ompnrl II nnd fl\l -

ltIW l~li, orbi L,ll cy,lolrt$n n,”,,:, hlIpII.RIrI,II,.lY,

IIIQ cyclctrun ma+% UI both [110] lrrqu,,nl.l~,h w;I,.

I,J “ u.~, ~hlll~: LtIr tIiIIId orhlln] RMIMI, t~f U,’JI ,

wl” f ild n k (If I .S I.Ir 11)11!111 !,1:, ‘j,:,’~’ 1!( ftl, f,;!,.

t.il it Iictnl d,.rlvo,l I ,~1 1,1 (’,1.

“1. IIA%I)!;’[ RI’CIUIO

Ill Lllit. kllldy WI, I)nv,. addt,,l II I,. i.flrl,tk !II Iho

non- nphvtirfil p{~rtt, of Ihr pulvn~i~i L’i:~.:~; .1 Ti
,!

❑uffin-tin sphere rSdLUS,LO the outside orwarped
corrvccions incl!lded previously (5) .Suchcorrec-
tions are small since Lhrv result from the broker
Td svnnnctry of thr inside deviations in thismst
clo+t=-pucked lattice, Their qct effect ia to
shift downward r?~l or T: ayrmnctry derived
structure by about 7.4 M@ relative to rlzor E&
nwmuctry atrwccurc. The effect can bc simply un-
derstood in that the inside Ti potential devia-
tions are ticcpcr in Id svumrctry uhcrr looking in

thtl [Ill] direction Lhun [100], and tha. band
SLJIIPS of i?!, drrivcd sLKUCLUKu inure dominantly
lir alunL [Ill] than [IOU], Thr resultant para-
mii):nrtic Tific? 1(.rni surince snuws only rsicro-

bcopic deviations from dc bruoL ~: G:.(5), sinc~

tl,c dcnsicv of states nuar EF is nude up mostly
trom T2C urlriLal~. Nrar LF band 7, whose i~or-
LaI’ICc KL1l bt,comr clt,dr i]cluw, i~ madu up almost
cllLirclv fr-.lm L,, ri>mn-trv rxrcpt Alcng tllc crit-

irill X to k’ linv wllcr~, band 7 is wirily T~,. Thu
net cff(,t!l is Lh;it h,lnd 7 Ior.cs 0.023 el?c’trons
L(> b,llld F ~ , ? nnJ 1(.), whrn insirlc potential cor-
rrcLiunh iit!: ~llc’ludcd.
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4. POSSIBL,fl METABL4CNllTl SN IN TiBe2

lllu cxtrcmal cross-sections fihown as hraw linc~

in Fig.1 w~~c dcrivctl from band 7, by applying a

rigid splitcint~ of the fcumi surface in~o.,spinup
and spin down suh:;l)ccts CO a quadr.nLic k.p

Ilnmi]tonian fitted near X to rho oh ~~~t~OptIinLS

nc:~r X. The rm accuracy was brtter than 0.2mRy.

The separation corrcspond~ to 0.11 UR or 2.6 mlty

(10). Thi.. saint) hand 7 shrct occurs in thr same

way in Jahlborr nnd Frtit’mn (6). UC cnnnpplv ri~

ialy this splitting’. - ~.() mm’ - lo uz~ hond~, U!
bci~, rcprt’~CnLflLIVL’ of Tilk~ uth’n subject t J

fields stron~rr Ckan 15 T. 1“1111 rffrct ontl~cifcnni

sur[ilcr is shrrwn in Fi~.1. TIMISV plotfi wrrc mndr

by selecting from 10,00(~ random points thosv bho~i
cnur~v was within 0.5 mky of EF. Tile band 7 sheet
appuars with low density ilccnusr of iLs sm,lll

(0.51) m~~~, uhcruas hands H and 9 arc quitr

I “’, B. \ . ..’”*. ,/ (


